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NOVELTY - Production of pneumatic tire comprises applying an 
unvulcanized rubber composition solution to the outer or inner 
periphery of a ring film liner formed of a thermoplastic synthetic 
resin material; (c) volatilizing the solvent contained in the 
unvulcanized inner liner to obtain an unvulcanized inner liner 
member for drying; (d) mounting the unvulcanized inner liner member- 
bearing film liner on a tire molding drum. 

DESCRIPTION - The production comprises: (a) providing a solvent 
having volatility and dissolving an unvulcanized rubber composition 
for an inner liner to the unvulcanized rubber composition to obtain 
a rubber composition solution ; (b) applying the rubber composition 
solution to the outer periphery or the inner periphery of a ring 
film liner formed of a thermoplastic synthetic resin material; (c) 
volatilizing the solvent contained in the unvulcanized inner liner 
to obtain an unvulcanized inner liner member for drying; (d) 
mounting the unvulcanized inner liner member-bearing film liner on 
a tire molding drum. 

USE - The methods produce the pneumatic tire and the unvulcanized 
inner liner member. 

ADVANTAGE - The methods for producing the pneumatic tire and the 
unvulcanized inner liner member simply handle the unvulcanized 
inner liner member and suppress the development of scraps . 

EQUIVALENT-ABSTRACTS : 

POLYMERS 

Preferred Composition: The thermoplastic synthetic resin material 
contains at least one of a polyethylene,, polypropylene, polyamide, 
polyethylene terephthalate, or polyethylene vinyl alcohol. The 
unvulcanized rubber composition is formed by blending isobutylene- 
isoprene rubber containing halogenated isobutylene-isoprene rubber, 
or a rubber component consisting of isobutylene-isoprene rubber 
containing halogenated isobutylene-isoprene rubber and diene-based 
rubber with a layer or plate-like inorganic filler having an aspect 
ratio of 5 or more to less than 30. 

ORGANIC CHEMISTRY 

Production: The production of the unvulcanized inner liner member 
comprises: (a) providing a solvent having volatility and dissolving 
an unvulcanized rubber composition for an inner liner to the 
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unvulcanized rubber composition to obtain a rubber composition 
solution; (b) applying the rubber composition solution to the outer 
periphery or the inner periphery of a ring film liner formed of the 
thermoplastic synthetic resin material; (c) volatilizing the 
solvent contained in the rubber composition solution to obtain an 
unvulcanized inner liner member. 

TITLE-TERMS: PRODUCE PNEUMATIC COMPRISE APPLY RUBBER SOLUTION 
PERIPHERAL RING FILM LINING FORMING THERMOPLASTIC 
RESIN MATERIAL MOUNT UNVULCANISED INNER MEMBER 
BEARING MOULD DRUM 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The process which gives the solvent which has volatility in the unvulcanized rubber 
constituent for inner liners, and dissolves said rubber constituent in it, and obtains rubber 
constituent liquid, The application process which applies said rubber constituent liquid to the 
peripheral face or inner skin of an annular film liner formed from thermoplastic synthetic resin 
material, The dryness process which said solvent contained in said rubber constituent liquid 
applied to said film liner is volatilized, and obtains an unvulcanized inner liner member, The 
manufacture method of the pneumatic tire including the wearing process which equips a tire 
molding drum with said film liner equipped with said unvulcanized inner liner member from 
which the solvent was removed. 

[Claim 2] The concentration of said rubber constituent liquid is the manufacture method of the 
pneumatic tire according to claim 1 characterized by being 1 to 60% of within the limits. 
[Claim 3] The concentration of said rubber constituent liquid is the manufacture method of the 
pneumatic tire according to claim 2 characterized by being 10 to 40% of within the limits. 
[Claim 4] Said thermoplastic synthetic resin material is the manufacture method of a pneumatic 
tire given in any 1 clause of Claim 1 characterized by including at least one of PE, PP, PA, 
PET, and PEVA(s), or Claim 3. 

[Claim 5] Said annular film is the manufacture method of a pneumatic tire given in any 1 clause 
of Claim 1 characterized by not removing till the end of a tire vulcanization process at least, or 
Claim 4. 

[Claim 6] [ said unvulcanized rubber constituent for inner liners ] [ the rubber ingredient which 
consists of the butyl rubber independence containing halogenation butyl rubber or butyl rubber 
containing halogenation butyl rubber, and diene rubber ] Stratified, or more 5 aspect ratio [ less 
than 30 ] Claim 1 characterized by blending a tabular inorganic bulking agent, or the 
manufacture method of a pneumatic tire given in any 1 clause of Claim 5. 
[Claim 7] The process which gives the solvent which has volatility in the unvulcanized rubber 
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constituent for inner liners, and dissolves said rubber constituent in it, and obtains rubber 
constituent liquid, The application process which applies said rubber constituent liquid to the 
peripheral face or inner skin of an annular film liner formed from thermoplastic synthetic resin 
material, The manufacture method of the unvulcanized inner liner member including the 
dryness process which said solvent contained in said rubber constituent liquid applied to said 
film liner is volatilized, and obtains an unvulcanized inner liner member. 
[Claim 8] The concentration of said rubber constituent liquid is the manufacture method of the 
unvulcanized inner liner member according to claim 7 characterized by being 1 to 60% of 
within the limits. 

[Claim 9] The concentration of said rubber constituent liquid is the manufacture method of the 
unvulcanized inner liner member according to claim 8 characterized by being 10 to 40% of 
within the limits. 

[Claim 10] [ said unvulcanized rubber constituent for inner liners ] [ the rubber ingredient which 
consists of the butyl rubber independence containing halogenation butyl rubber or butyl rubber 
containing halogenation butyl rubber, and diene rubber] The manufacture method of stratified, 
or more 5 aspect ratio [ less than 30 ] Claim 7 characterized by blending a tabular inorganic 
bulking agent, or an unvulcanized inner liner member given in any 1 clause of Claim 9. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture method of a pneumatic tire, 

and the manufacture method of an unvulcanized inner liner member. 

[0002] 

[Description of the Prior Art] In order to prevent an air leak in the inside of a pneumatic tire and 
to keep tire air pressure constant inside, the inner liner which consists of low permeability 
rubbers, such as halogenation butyl rubber, is formed. 

[0003] In the conventional pneumatic tire, the product gauge of the inner liner was 0.4mm or 
more in consideration of internal pressure maintenance, oxygen impermeableness, and 
productivity. 

[0004] Moreover, in the tire manufacturing process, supply of the inner liner member was 
made into the shape of a sheet at 0.8mm or more at the calendar process, was rolled round by 
the liner made of cloth, Pori Reiner, the film liner, etc., and was ****(ed) and molded by the 
molding process. 

[0005] Thin gauge-ization of the inner liner is considered for the purpose of the weight saving 
of a pneumatic tire with the social request of energy saving in recent years. 
[0006] There is the technique of increasing content of butyl rubber by making an inner liner into 
the technique formed into a thin gauge, adding a bulking agent. 
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[0007] 

[Problem to be solved by the invention] However, [ in any case ] since the intensity of an 
unvulcanized inner liner (it sticks on a tire molding drum and a front thing is henceforth called 
an unvulcanized inner liner member.) falls (the waist becomes weak) It is not desirable on 
production by the problem of it being lengthened locally, or wrinkles occurring in a supply line, 
and making repair of an unvulcanized inner liner member and a raw tire, and a scrap increase 
by the remarkable fall of calendar workability, adhesion at a rolling-up liner, etc. 
[0008] This invention is simple for the handling of an unvulcanized inner liner member in 
consideration of the above-mentioned fact, and it is the purpose to offer the manufacture 
method of a pneumatic tire and the manufacture method of an unvulcanized inner liner 
member that generating of a scrap is also suppressed. 
[0009] 

[Means for solving problem] The process which invention according to claim 1 gives the 
solvent which has volatility in the unvulcanized rubber constituent for inner liners, and 
dissolves said rubber constituent in it, and obtains rubber constituent liquid, The application 
process which applies said rubber constituent liquid to the peripheral face or inner skin of an 
annular film liner formed from thermoplastic synthetic resin material, The dryness process 
which said solvent contained in said rubber constituent liquid applied to said film liner is 
volatilized, and obtains an unvulcanized inner liner member, It is characterized by including the 
wearing process which equips a tire molding drum with said film liner equipped with said 
unvulcanized inner liner member from which the solvent was removed. 
[0010] According to the manufacture method of a pneumatic tire according to claim 1, the 
solvent which has volatility in the unvulcanized rubber constituent for inner liners, and 
dissolves a rubber constituent in it at the first process first is given. Thereby, rubber constituent 
liquid is obtained. 

[001 1] Rubber constituent liquid is applied to the peripheral face or the direction side of inner 
circumference of an annular film at an application process. 

[0012] Since rubber constituent liquid is applied to the peripheral face of an annular film, a 

rubber constituent can be formed in the annular film surface very thinly. 

[0013] At a dryness process, a solvent is volatilized and an unvulcanized inner liner member is 

obtained. 

[0014] Since the solvent has volatility, the dryness method may be natural seasoning and may 
be compulsorily dried by ventilation. By removing a solvent, the thickness of the unvulcanized 
inner liner member on an annular film becomes still thinner. 

[0015] A tire molding drum is equipped with the annular film equipped with the unvulcanized 
inner liner member from which the solvent was removed at a wearing process. 
[0016] An annular film may be removed after tire molding drum wearing, and if there is no 
influence in the product tire in the middle of a manufacturing process, it is not necessary to 
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remove it. 

[0017] In addition, it is the same as that of the manufacturing process of the conventional 
pneumatic tire after a wearing process. 

[0018] Since an unvulcanized inner liner member is formed in the annular film surface in which 
reinforcement carries out a duty in this invention, a defect is not produced in manufacture 
process (calendar process etc.) like before, and handling is also easy. 
[0019] Furthermore, reduction of big calendar processes can be performed and a cost cut can 
be aimed at. 

[0020] In addition, the thickness of the unvulcanized inner liner member on the annular film 
surface is controllable with the concentration of rubber constituent liquid, for example. 
Moreover, partially or on the whole, thickness can also be increased by applying further after 
dryness. 

[0021] Furthermore, since a tire molding drum is equipped with an annular unvulcanized inner 
liner member without a joint portion, the rotation balance of a tire can be improved. 
[0022] Furthermore, since a raw tire is manufactured using an unvulcanized inner liner 
member thinner than before, the gauge of a tire can be made thin and vulcanizing time can 
also be shortened. 

[0023] Moreover, since the annular film does not affect a tire manufacturing process and tire 
performance in a vulcanization process even if it becomes a product tire when using the 
annular film formed from thermoplastic synthetic resins, such as PET Without removing an 
annular film, an annular film may be stuck on a tire molding drum with an unvulcanized inner 
liner member, and a raw tire may be manufactured. 

[0024] Invention according to claim 2 is characterized by the concentration of said rubber 
constituent liquid being 1 to 60% of within the limits in the manufacture method of a pneumatic 
tire according to claim 1. 

[0025] Since solid content (portion not dissolving) will be mixed and air bubbles will enter easily 
if the concentration of rubber constituent liquid exceeds 60%, it becomes quality-like instability. 

[0026] On the other hand, the quantity in which the concentration of rubber constituent liquid 
volatilizes a solvent at less than 1% increases, and it takes film thickness generation time too 
much. Moreover, the film thickness after dryness may become thin too much. 
[0027] Invention according to claim 3 is characterized by the concentration of said rubber 
constituent liquid being 10 to 40% of within the limits in the manufacture method of a 
pneumatic tire according to claim 2. 

[0028] Since concentration of rubber constituent liquid was carried out 10 to 40% of within the 
limits according to the manufacture method of the pneumatic tire according to claim 3, the 
concentration of rubber constituent liquid is not too thin, and is not too deep, and it is easy to 
apply it to an annular film, and it can obtain the unvulcanized inner liner member of aptitude 
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thickness efficiently. 

[0029] Invention according to claim 4 is characterized by said thermoplastic synthetic resin 
material containing at least one of PE, PP, PA, PET, and PEVA(s) in the manufacture method 
of a pneumatic tire given in any 1 clause of Claim 1 or Claim 3. 

[0030] Since PE (polyethylene), PP (polypropylene), PA (polyamide), PET (polyethylene 
terephthalate), and PEVA (polyethylene vinyl alcohol) have flexibility, and can be elongated 
and it becomes soft by heating It is the optimal as a material which has on neither the time of 
extension of a raw tire, nor vulcanization molding. 

[0031] In addition, an annular film may be the simple substance of Above PE, PP, PA, PET, 
and PEVA, and may be laminated by any they are. [ two or more ] Moreover, as long as a 
blend is possible, you may blend any of Above PE, PP, PA, PET, and PEVA, or plurality. 
[0032] Invention according to claim 5 is characterized by not removing said annular film till the 
end of a tire vulcanization process at least in the manufacture method of a pneumatic tire given 
in any 1 clause of Claim 1 or Claim 4. 

[0033] Since an annular film is not removed till the end of a tire vulcanization process 
according to the manufacture method of a pneumatic tire according to claim 5, a manufacturing 
process can be simplified. 

[0034] In the manufacture method of the pneumatic tire a description, invention according to 
claim 6 in any 1 clause of Claim 1 or Claim 5 [ said unvulcanized rubber constituent for inner 
liners ] Stratified or the or more 5 aspect ratio [ less than 30 ] thing for which the tabular 
inorganic bulking agent was blended is carried out to the rubber ingredient which consists of 
the butyl rubber independence containing halogenation butyl rubber or butyl rubber containing 
halogenation butyl rubber, and diene rubber with the feature. 

[0035] In the rubber constituent for these inner liners, what contains 25 to 100 weight % of 
halogenation butyl rubbers and less than 20 weight % of diene rubbers Oweight % or more is 
used as a rubber ingredient of the (A) ingredient. 

[0036] Air-proof permeability with content of the halogenation butyl rubber in a rubber 
ingredient sufficient at less than 25 weight % is not demonstrated. 
[0037] When air-proof permeability is taken into consideration, as for the content of this 
halogenation butyl rubber, 50 weight % or more is desirable, and especially its 70 weight % or 
more is desirable. 

[0038] Moreover, air-proof permeability falls [ the content of diene rubber ] at 20 weight % or 
more. If air-proof permeability, crookedness-proof fatigue nature, etc. are taken into 
consideration, it is advantageous to use the rubber ingredient which consists of 85 to 100 
weight % of butyl rubbers containing 40 weight % or more of halogenation butyl rubbers and 
15 to 0 weight % of diene rubbers. 

[0039] As said halogenation butyl rubber, chlorinated butyl rubber, bromination butyl rubber, its 
denaturation rubber, etc. are contained. For example, as chlorinated butyl rubber, there is 
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"EnjayButyl HT10-66" (ENJIEI chemical company make, trademark), and there is "bromo butyl 
2255" (exon company make, trademark) as bromination butyl rubber. 

[0040] Moreover, chlorination of the copolymer of iso mono-olefin and PARAMECHIRU styrene 
or a bromination denaturation copolymer can be used as denaturation rubber, for example, it is 
available as "Expro50" (exon company make, trademark) etc. 

[0041] moreover, as diene rubber which can be blended into this rubber ingredient For 
example, natural rubber, an isoprene synthetic rubber (IR), Sis 1, 4-Pori butadiene (BR), 
Syndiotactic 1, 2-Pori butadiene (1, 2BR), styrene-butadiene rubber (SBR), acrylonitrile 
butadiene rubber (NBR), chloroprene rubber (CR), etc. are mentioned, and these may be used 
independently and may combine two or more sorts. 

[0042] In the rubber constituent for these inner liners, stratified or tabular or more 5 less than 
30 inorganic bulking agent is used for an aspect ratio as a (B) ingredient. 
[0043] Here, with an aspect ratio, an inorganic bulking agent is observed by an electron 
microscope, the major axis and a minor axis are measured about 50 arbitrary particles (the 
major axis and the minor axis of unit particles are shown in drawing 3 .), and it asks as a/b 
from the par major axis a and par minor axis b. 

[0044] The thing with the above-mentioned aspect ratio which blended the tabular inorganic 
bulking agent with stratified or the rubber ingredient which is the aforementioned (A) ingredient 
forms layer structure especially in extrusion or a **** process, the penetration course of air is 
interrupted, and air-proof permeability is demonstrated effectively. 

[0045] Therefore, it becomes possible with loadings smaller than usual carbon black and a 
usual inorganic bulking agent to raise air-proof permeability. 

[0046] As a result, since it can compare with conventional carbon black and a conventional 
inorganic bulking agent and increase of the hardness at the time of low temperature can be 
suppressed, the endurance at the time of low temperature is improvable. 
[0047] There is a possibility that the improvement effect of air-proof permeability [ aspect ratio / 
this ] may not fully be demonstrated, or more by 30, distribution of a rubber ingredient worsens, 
a stratified effect fades, and there is a tendency for air-proof permeability to worsen rather less 
than five. 

[0048] Furthermore, it will knead until distribution of a bulking agent worsens or more by 30 
and an aspect ratio distributes kneading conditions, and a stage will be added, and productivity 
gets worse. From this point, the ranges of a more desirable aspect ratio are 10-20. 
[0049] it has such an aspect ratio -- as stratified or a tabular inorganic bulking agent, you may 
be any of a natural article and synthetic compounds, and especially, it is not restricted, for 
example, kaolin, Clay, mica, feldspar, silica, the water complex of alumina, etc. are mentioned. 

[0050] In these, nature Clay of kaolin and nature Clay of sericite are suitable. 

[0051] Moreover, since there is this possibility that crookedness-proof fatigue nature may fall if 
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that mean particle size of stratified or a tabular inorganic bulking agent is too large, 30 
micrometers or less of a mean particle size are desirable. 

[0052] In this invention, a kind may be independently used for stratified or the tabular inorganic 
bulking agent of a ** (B) ingredient, and may be used for it combining two or more sorts. 
[0053] Moreover, the content has the desirable range of a 10 per rubber ingredient which is 
aforementioned (A) ingredient 100 weight part - 270 weight part. 
[0054] If there is a possibility that the effect with which the content of this (B) ingredient 
blended the ** (B) ingredient under in 10 weight parts may not fully be demonstrated and 270 
weight parts are exceeded, while hardness will increase and low-temperature-proof crack 
nature will worsen, it becomes the cause that crookedness-proof fatigue nature falls. 
[0055] The more desirable content of this point to a ** (B) ingredient is the range of a 20 - 180 
weight part. 

[0056] it is the purpose of raising the intensity of unvulcanized rubber in the rubber constituent 
of this invention -- per ingredient 100 weight part (aforementioned [ A ]) -- further -- (C) carbon 
black 0 - 80 weight parts --10-60 weight part can be made to contain preferably 
[0057] If the content of this (C) ingredient exceeds 80 weight parts, hardness will increase, and 
there is a tendency for low-temperature-proof crack nature and crookedness-proof fatigue 
nature to fall. 

[0058] Restriction in particular does not have the kind of carbon black of the above-mentioned 
(C) ingredient, although commonly used as a bulking agent for reinforcement of rubber 
conventionally, from inside, arbitrary things can be chosen suitably and can be used, for 
example, FEF, SRF, HAF, ISAF, SAF, GPF, etc. are mentioned. 
[0059] In these, 65ml / thing which is 65-100ml / 100g preferably, and is 100g or more in 
20mg/g or more of amounts of iodine adsorption (IA) in the range of 20 - 38 mg/g preferably 
has desirable JIBUCHIRU phthalate oil absorption (DBP). 

[0060] In this invention, from the field of balance, such as air-proof permeability, crookedness- 
proof fatigue nature, low-temperature-proof crack nature, and processability, the sum total 
content of the aforementioned (B) ingredient and the (C) ingredient has the desirable range of 
a 30 per (A) ingredient 100 weight part - 300 weight part, and the range of a 50 - 250 weight 
part is especially suitable for it. 

[0061] It is stratified or the purpose to the inside of a rubber ingredient which improves 
dispersibility of a tabular inorganic bulking agent or a carbon crack, and raises desired physical 
properties, and (D) distribution improvement agent 0 - 5 weight parts can be made to contain 
further per (A) ingredient 1 00 weight part in the rubber constituent of this invention. As this 
distributed improvement agent, the Silang coupling agent, JIMECHIRU stearyl amine, 
triethanol amine, etc. are mentioned, for example. These may use a kind independently and 
may use it combining two or more sorts. 

[0062] In addition, in the rubber constituent of this invention, you may add oil, such as 
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naphthenic oil or paraffinic oil, suitably, for example. %CN according [ naphthenic oil ] to ring 
analysis has 30 or more desirable things here, and 60 or more things are suitable for paraffinic 
oil for %CP. 

[0063] 800 or less MPa of 0.1% dynamic moduli of elasticity in -20 degrees C [ in / in such a 
rubber constituent of this invention / vulcanized rubber ] are usually 600 or less MPa 
preferably. 

[0064] Moreover, the rubber constituent of this invention can be made to contain an organic 
staple by request. 

[0065] When this organic staple is made to contain, the inside code exposure produced when 
forming an inner liner into a ** gauge and manufacturing a tire can be controlled. 
[0066] This organic staple is 1-100 micrometers in mean diameter, and that [ its ] whose par 
length is about 0.1-0. 5mm is desirable. 

[0067] You may blend this organic staple as FRR (complex of a staple and unvulcanized 
rubber). 

[0068] The content of such an organic staple has desirable 0.3 per (A) ingredient 100 weight 
part - 15 weight part. 

[0069] Under in 0.3 weight part, if there are few dissolution effects of inside code exposure and 

they exceed 15 weight parts, it may have a bad influence on processability. 

[0070] there is no restriction in particular in the quality of the material of an organic staple -- for 

example, polyamide, such as nylon 6 and Nylon 66, and syndiotactic one -- although 1, 2-Pori 

butadiene, isotactic polypropylene, polyethylene, etc. can be mentioned, in these, polyamide is 

desirable. 

[0071] Moreover, in order to increase the modulus of organic staple compounded rubber, the 
adhesion improver of rubbers, such as KISAMECHIRENTETORAMIN and REZORUSHIN, and 
a fiber can be blended further. 

[0072] The various medicine usually used in the rubber industrial world in addition to the 
aforementioned combination drug, for example, a vulcanizing agent, a rubber accelerator, an 
antioxidant, an antiscorching agent, a flower of zinc, stearic acid, etc. can be combined with 
the rubber constituent of this invention in the range in which the purpose of this invention is not 
spoiled. 

[0073] [ the manufacture method of an unvulcanized inner liner member according to claim 7 ] 
The process which gives the solvent which has volatility in the unvulcanized rubber constituent 
for inner liners, and dissolves said rubber constituent in it, and obtains rubber constituent 
liquid, The application process which applies said rubber constituent liquid to the peripheral 
face or inner skin of an annular film liner formed from thermoplastic synthetic resin material, 
Said solvent contained in said rubber constituent liquid applied to said film liner is volatilized, 
and it is characterized by including the dryness process which obtains an unvulcanized inner 
liner member. 
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[0074] According to the manufacture method of an unvulcanized inner liner member according 
to claim 7, the solvent which has volatility in the unvulcanized rubber constituent for inner 
liners, and dissolves a rubber constituent in it at the first process first is given. Thereby, rubber 
constituent liquid is obtained. 

[0075] Rubber constituent liquid is applied to the peripheral face or the direction side of inner 
circumference of an annular film at an application process. 

[0076] Since rubber constituent liquid is applied to the peripheral face of an annular film, a 

rubber constituent can be formed in the annular film surface very thinly. 

[0077] At a dryness process, a solvent is volatilized and an unvulcanized inner liner member is 

obtained. 

[0078] Since the solvent has volatility, the dryness method may be natural seasoning and may 
be compulsorily dried by ventilation. By removing a solvent, the thickness of the unvulcanized 
inner liner member on an annular film becomes still thinner. 

[0079] Since an unvulcanized inner liner member is formed in the annular film surface in which 
reinforcement carries out a duty in this invention, a defect is not produced in manufacture 
process (calendar process etc.) like before, and handling is also easy. 
[0080] Furthermore, reduction of big calendar processes can be performed and a cost cut can 
be aimed at. 

[0081] In addition, the thickness of the unvulcanized inner liner member on the annular film 
surface is controllable with the concentration of rubber constituent liquid, for example. 
Moreover, partially or on the whole, thickness can also be increased by applying further after 
dryness. 

[0082] Invention according to claim 8 is characterized by the concentration of said rubber 
constituent liquid being 1 to 60% of within the limits in the manufacture method of an 
unvulcanized inner liner member according to claim 7. 

[0083] Since solid content (portion not dissolving) will be mixed and air bubbles will enter easily 
if the concentration of rubber constituent liquid exceeds 60%, it becomes quality-like instability. 

[0084] On the other hand, the quantity in which the concentration of rubber constituent liquid 
volatilizes a solvent at less than 1% increases, and it takes film thickness generation time too 
much. Moreover, the film thickness after dryness may become thin too much. 
[0085] Invention according to claim 9 is characterized by the concentration of said rubber 
constituent liquid being 10 to 40% of within the limits in the manufacture method of an 
unvulcanized inner liner member according to claim 8. 

[0086] Since concentration of rubber constituent liquid was carried out 10 to 40% of within the 
limits according to the manufacture method of the unvulcanized inner liner member according 
to claim 9 The concentration of rubber constituent liquid is not too thin, and is not too deep, 
and it is easy to apply it to an annular film, and it can obtain the unvulcanized inner liner 
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member of aptitude thickness efficiently. 

[0087] In the manufacture method of the unvulcanized inner liner member a description, 
invention according to claim 10 in any 1 clause of Claim 7 or Claim 9 [ said unvulcanized 
rubber constituent for inner liners ] Stratified or the or more 5 aspect ratio [ less than 30 ] thing 
for which the tabular inorganic bulking agent was blended is carried out to the rubber 
ingredient which consists of the butyl rubber independence containing halogenation butyl 
rubber or butyl rubber containing halogenation butyl rubber, and diene rubber with the feature. 
[0088] Since the operation of the manufacture method of an unvulcanized inner liner member 
according to claim 10 is the same as that of the manufacture method of a pneumatic tire 
according to claim 7, explanation is omitted. 
[0089] 

[Mode for carrying out the invention] The manufacture method of a pneumatic tire is explained 
according to draw ing 1 . 

(1) Give the solvent in which have volatility in the rubber constituent for inner liners, and it is 

made to dissolve a rubber constituent first, and make rubber constituent liquid. 

[0090] Although the thing of composition of the operation combination 1-3 indicated to the 

following table 1 can be used for the rubber constituent for inner liners, for example, it may be 

the thing of other composition. In addition, combination was also conventionally united and 

indicated to reference in the following table 1. 

[0091] 
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(Note) 

"DM80" by "Polyfil DL" aspect-ratio 103 distribution improvement agent [ by M.Huber ]:Kao 

Corp. and JIMECHIRU stearyl amine [0092] IA35 mg/g2 kaolin clay:J. amine carbon black 

GPF:DBP85ml/- 1) 100g Moreover, although industrial gasoline is generally circulating, is 

inexpensive and desirable as a solvent, for example, you may use other solvents. 

[0093] In addition, it is desirable still more desirable to carry out 1 to 60% of within the limits, 

and the concentration of rubber constituent liquid is 10 to 40% of within the limits. 

(2) As shown in drawing 1 , **** the synthetic resin tube 12 rolled in the shape of a roll, cut into 

predetermined length by a cutter 14, and obtain the annular film liner 12A. 
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[0094] The quality of the material of the film liner 12A of this embodiment is PET. 

(3) Cover the drum 16 which can expand and contract a film liner 12A. 

(4) while making it rotate by the motor which sends the dissolved rubber constituent liquid 20 in 
a tank 18 into the sponge roll 24 with a pump 22, and does not illustrate the sponge roll 24 It 
pushes against the film liner 12A of the drum 16 made to rotate the sponge roll 24 which 
rotated by a motor 26 by fixed power, and it applies so that rubber constituent liquid 20 may 
follow the peripheral face of a film liner 12A in the direction of a circumference. 

[0095] In addition, if there is a possibility that it may become it easy to produce a stick in the 
supply line of rubber constituent liquid 20 that the concentration of rubber constituent liquid 20 
is 40 to 60%, and maintenance frequency may increase and 60% is exceeded An application 
becomes difficult while quality [ enter / air bubbles / solid content is mixed with rubber 
constituent liquid 20, or / easily ] becomes unstable. 

(5) Dry the unvulcanized inner liner member 28 applied on the film liner 12A by carrying out 
ventilating, inhaling for example, etc. 

[0096] Thereby, the thick very thin fixed annular unvulcanized inner liner member 28 is 
obtained. 

[0097] In addition, if the rate that a solvent will occupy if the concentration of rubber constituent 
liquid 20 becomes less than 10% increases, dryness takes time too much and it becomes less 
than 1 %, drying time will become this thing further. 

[0098] Moreover, the industrial gasoline which evaporated is attracted and collected. 

(6) Make the path of a drum 1 6 small after the end of dryness, remove the film liner 1 2A 
holding the unvulcanized inner liner member 28 from a drum 16, crush to Taira and others, and 
roll round and keep it to the drum 32 for storage with a liner 30. 

[0099] In addition, the thing to which the liner 30 carried out surface coating of silicone rubber 
or the silicon system resin with other combination drugs at the thing of the product made of 
cloth for example, and the PET filament, It is the thing which laminated long-chain ARUKIRU 
polymer on the surface of the PET film, or the thing which carried out wax combination, and 
what performed the material or processing of being easy to remove the unvulcanized inner 
liner member 28 is desirable. 

(7) Next, explain the manufacture method of a raw tire. In addition, the attachment process of 
the unvulcanized inner liner member differs from the conventional example, by this 
embodiment, since the process after it is the same as before, the attachment process of an 
inner liner is explained in detail, but other processes are explained briefly. 

[0100] The film liner 12A holding the unvulcanized inner liner member 28 is removed from the 
liner 30 which it began to roll from the drum 32 for storage, and the peripheral face of the tire 
molding drum (first drum) 34 is equipped with it. 

(8) In addition, since it is as usual, explain a subsequent process briefly. 

[0101] A nylon chafer and TUGOMU are twisted near the crosswise end of the unvulcanized 



11 of 15 



inner liner member 28. 

[0102] Carcass ply is twisted on the unvulcanized inner liner member 28, and a bead core and 
stiffener, or a bead filler is attached to the both-sides portion. 

[0103] Then, the both ends of carcass ply are turned up inside and a side tread is twisted. 
[0104] Then, while moving and changing into other tire molding drums (second drum) of the 
following process and filling up an inside with air, the amount of both ends are made to 
approach mutually, a belt and topped red are twisted around a part for the central part, and a 
raw tire is completed. 

[0105] after that, the mold which boils as usual and is not illustrated is loaded with this raw tire, 

it is vulcanized, and turns into a product tire. In addition, the film (softening temperature is 

higher than the vulcanizing temperature of a tire) of PET does not affect a tire manufacturing 

process and tire performance. Since a film liner 12A and vulcanization BURADA will not stick if 

silicon inside liquid (****** of rubbers) is applied to the raw tire inside (film liner 12A) surface 

(adhesion), it is not necessary to remove a film liner 12A before vulcanization. 

[0106] In this embodiment, since the unvulcanized inner liner member 28 is formed on the film 

liner 12A reinforcement of carries out a duty, a defect is not produced in manufacture process 

(calendar process etc.) like before, and handling is also easy. 

[0107] Furthermore, reduction of big calendar processes can be performed. 

[0108] In addition, since reinforcement of the unvulcanized inner liner member 28 carries out 

the duty of the film liner 12A and a gaseous penetration is intercepted by the unvulcanized 

inner liner member 28, the film liner 12A does not intercept a gaseous penetration. 

[0109] When the quality of the materials of a film liner 12A are PE, PP, and PA here, an inner 

liner gauge can be 0.1-0. 2mm. 

[0110] Moreover, when the quality of the material of a film liner 12A is PET, the gauge of a film 
liner 12A can be set as the thickness below 30 micrometers, and an inner liner gauge can be 
0.05-0.1mm. 

[011 1] In addition, when the gauge of the film liner 12A which consists of PET is set to 30 
micrometers or more, and extending a raw tire, there is a possibility of fracturing without 
extending a film liner 12A. 

The raw tire which used the unvulcanized inner liner member without the joint portion (thick 
superposition portion of a gauge) of this invention in order to confirm the effect of this 
invention, (Example 1 of an examination) The raw tire which used the conventional 
unvulcanized inner liner member with a joint portion was vulcanized, and vulcanizing time was 
compared (tire size: PSR185/65R14). 

[0112] Vulcanizing time has shortened the raw tire which used the unvulcanized inner liner 
member in which a result does not have the joint portion of this invention 4% to the raw tire 
which used the conventional inner liner member with a joint portion. 

The pneumatic tire manufactured using the unvulcanized inner liner member without the joint 
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portion (thick superposition portion of a gauge) of this invention in order to confirm the effect of 
this invention, (Example 2 of an examination) Static balance with the pneumatic tire 
manufactured using the conventional unvulcanized inner liner member with a joint portion was 
compared. 

[01 13] [ the pneumatic tire which manufactured the result using the unvulcanized inner liner 
member without the joint portion of this invention ] The 0. 1 kg-cm improvement of the static 
balance was carried out to the pneumatic tire manufactured using the conventional inner liner 
member with a joint portion (tire size: PSR185/65R14). 

(Other embodiments) although rubber constituent liquid 20 was applied to the peripheral face 
of the annular film liner 12A obtained by having cut the synthetic resin tube 12 in the above- 
mentioned embodiment The dissolved rubber constituent liquid 20 in the storage layer 38 is 
made to pass through the synthetic resin tube 12 two or more times, and you may make it 
apply rubber constituent liquid 20 to synthetic resin tube 12 peripheral face, as shown in 
d rawing 2 . 

[0114] Rubber constituent liquid 20 is dried by ventilation, air intake, etc. after sending from the 
storage layer 38, and it rolls round with a liner 30, and is rolled round and kept to a drum 42. 
[01 15] What is necessary is just to cut into required length the synthetic resin tube 12 holding 
the unvulcanized inner liner member 28 which ****(ed) from the rolling-up drum 42, in using it. 
[0116] 

[Effect of the Invention] As explained above, according to the manufacture method of the 
pneumatic tire of this invention, it has the outstanding effect that the handling of an 
unvulcanized inner liner member is easy, and generating of a scrap is also suppressed. 
[0117] Moreover, according to the manufacture method of the unvulcanized inner liner member 
of this invention, it has the outstanding effect that handling is easy and generating of a scrap is 
also suppressed. 



[Brief Description of the Drawings] 

[Draw ing 1 ] It is the schematic diagram of the manufacture equipment of an unvulcanized inner 
liner member. 

[Drawing 2] It is the schematic diagram of the manufacture equipment of the unvulcanized 

inner liner member concerning other embodiments. 

[Dr awing 3] It is an explanatory view for explaining an aspect ratio. 

[Explanations of letters or numerals] 

20 Rubber Constituent 

12A Annular film 

34 Tire Molding Drum 
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[Translation done.] 
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